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^ H^t L >fe o 

IllT^s :$;^0^{±TSB (1) ~ (7) ^m^-r ^ ^ (DX'$> 

( 1 ) D-^;n3 — ;^ ^ 5) t>*{i D-7 ^ ^ h — X Ji^^^cD*|cD«<bi^>{pA* 

( 2 ) «l®S>fbfe: A»jfPfc>i>3tfe^ii>Sx mtlA^ mtlD. mtlR^ cmtA^ cmtB^ 

gutM^ gutQs srlAs srlB^ srlD^ srlE^ srlR^ gldA^ glpA^ glpB^ glpC^ 

glpD^ glpE^ glpF^ glpG^ glpK^ glpQ^ glpR^ glpT^ glpX^ gpsA^ gpmA^ 

gpaBs gatR^ gatDs gatC^ gatB^ gat As gatZ^ gatY^ kba^ agaA^ agaB^ 

agaCs agaDs agaU agaR^ agaS^ agaV^ agaWs agaZ^ lamB^ malE^ malF^ 

malGs malKs malQ^ malP^ malS^ malM^ malT^ malh malX^ malY^ malZ^ 

sfsAs melAs melB^ melR^ galE^ galF^ galK^ galM^ galP^ galR^ galT^ 

galUs galSs mglAs mglB^ mglC^ lach lacZ^ lacY^ lacA^ ebgR^ ebgA^ 

ebgCs bglAs bglBs bglF^ bglG^ bglJ^ bglX^ treA^ treB^ treC. treF^ 

treRs otsAs otsB^ mnA^ manX^ aanYs manZs fucPs tuch fucK^ fucA^ 

fucOs fucUs fucRs rhaPs rhaA^ rhaB^ rhaD^ rhaR^ rhaS^ rhaT^ araA^ 

araBs araC^ araD^ araE^ araF^ araG^ araH^ araJ^ xylE^ xylA^ xylB^ 

xylFs xylGs xylH^ xylR^ lyx^ rpe^ kdgT^ kdgK^ exuT^ exuR^ edds 
eda^ zwfs uidA^ uidB^ uidR^ uxaB^ uxaA^ uxaC^ dgoT^ dgoA^ dgoK^ 

dgoRs chbAs chbBs chbC^ chbF^ chbG^ chbR^ sgaH^ sgaU^ sgaA^ sgaB^ 

sgaEs sgaTs sgbE^ sgbH^ sgbU^ sgcE^ sgcA^ sgcBs sgcC^ sgcQ^ sgcR 
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«tl^itfe^Tfe ^^ ±HB ( 1 ) om^^o 

(3) >^5i D^^^ 51 ,j -P^ (Enterobacteriaceae) . 

^ u \> ZL — Am ( Clostridiaceae) . =1 U 7t ^ 5^ 1; •> A ^ 

( Corynebacteriaceae) > S^j. — Pseudomonadaceae) s 

^D-y h ^± ( XantJiomonas group) s S/' ^ ( Bad 1 laceae) ^ 
5.^azi^y±i:xU ( Micrococcaceae) i5 ck t>* V ;i/ ^ >r T $4 

{Nocardiaceae) Mti tl JS "T -5 tiT* ^ 

±13 (1) (2) O^^^^o 

( 4 ) X Klebsiella M ^ Erwinia M > ^Jerra t /a JS ^ Salmonella 

Ms Escherichia Ms Proteus Ms ClostridiumMs Corynebacterium 
Ms Pseudomonas Ms Xanthomonas Ms Bacillus Ms Arthrobacter M 

:fe J: t>* Rhodococcus Mt^ i>W- ^ Mltn ^ MliZM-t ^Wi^^l: ^ 

^s ±13 (1) ~ (3) co\^-rtit^ 1 -:>izt^m(Dm^mo 

( 5 ) Wi^^i^s Klebsiella aerogeness Erwinia berbicolas Erwinia 
aaylovoras Serratia marcescenss Serratia ficarias Serratia 
fonticolas Serratia liquetacienss Escherichia colis Salmonella 
typhi auriums Proteus rettgeris Corynebacterium glutamicuBs 
Corynebacterium ammoniageness Corynebacterium mycetoidess 
Corynebacterium variabi lis^ Clostridium butyricums Pseudomonas 
putida^ Pseudomonas fluorescenss Pseudomonas aeruginosas 
Pseudomonas dacunhaes Pseudomonas thazdinophilums Xanthomonas 
ovyzacs Bacillus subtiliss Bacillus licheniformiss Arthrobacter 
symplexs Arthrobacter obae ili iiXJ^ Rhodococcus erythropolis is^ fo ^ 
51^ J: ^M«tiS«S^#IT-fe5. ±8B (1) ~ (4) ®l>m*>lo 

(6) ±h3 (1) ~ (5) (Di-^-rtit^ 1 ■^izmmcDm^'m^^m^ 
X'^^Ls mi^mm^i^^m<mm^^ms mm^'&s mmmmm^m. 

(7) mmmmi^s ^>/^^ns t^^^s mms \f^i>s ms 
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T-feSs ±ia ( 6 ) (Dmmmo 

(1) mm(Drzibizm\^^^^:t<D-^^:s>n^^ 

*^ 0j © t)* jit fife -r^ tzibizm^^ ^ :i tcDX' ^^w^^h b-r 

{± s a II ±f' J ffl T' S ^ ^^^^^ T" $> n V^ 55: i> ffl V> § C ^ >t)S 

T- t ^ o 

( Enterobacteriaceae) s ^d;^ h Ui^^- — A# ( Clostridiaceae) s 
:3 U ^7 ^ i; i> A ^ ( Corynebacteriaceae) > S^jl — K^':^^^ 

{Pseudomonadaceae) ^ ^•t^>^^:^::^^ ( Jan tAoao/zas group) s 

( Bad 1 laceae) ^ ^^dzt^;/:^;;^^ ( Micrococcaceae) s ^ 
^ TniNocardiaceae)mizm-r ^m^'m^^lf ^ Z ht^-T: 
^ix.{S> Klebsiella M-. ErwiniaMs Serratia Salmonella 
Escherichia Proteus Clostridium Corynebacterium Ms 
PseudomonasMs Xanthomonas IS ^ Bacillus ArtbrobacterM^ 
Rhodococcusmm\lzmr ^n^9ln^tb\-f ^ Z htfi-t^ ^ ^ o 

^W-^^zl'^s Klebsiella aerogenes^ Erwinia berbicola^ Erwinia 
amylovora^ Serratia marcescens^ Serratia ficaria^ Serratia 
fonticola^ Serratia liquetaciens^ Escherichia coli^ Salmonella 
typbimurium^ Proteus rettgeri^ Corynebacterium glutamicum 
T Brevibacterium flavum^ Brevibacterium lactofermentum t-f^litl 
^^©^■^tJ) X Corynebacterium ammoniagenes^ Clostridium 
butyricum^ Pseudomonas putida^ Pseudomonas fluorescens^ 
Pseudomonas aeruginosa^ Pseudomonas dacunhae^ Pseudomonas 
thazdinophilums Xanthomonas ovyzae^ Bacillus subtilis^ Bacillus 
licheniformis^ Arthrobacter symplex^ Arthrobacter obae^ 
Rhodococcus erythropolis ^^tb\f ^ Z ht^"^ ^ ^ 
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(2) ^mm(Dm^^(Dm.m 

(a) ^mmmiz ^ ^ism 

±hb (1) mmou^^^s mmiz'^-oxmm-r 

mM. mx.it. 0.05M h --^ >^i^«M (pH6.o) ^xmw^. 
mi^m&if^ W'-w mm/ml izrji^xo ^ o mm 

^r-Stc N-;< ^;i/-N h D-N-- h D V y > (ntg) ^mm^:^ 

600mg/l J; a tcjnxs ^rUT' 20 ^F^i5^l# l^X^mmMT 

^ibif^^tifix^^o m^mmmm.Mm^^±mmtzmi^ is- 
^ji^-x^s 'bo ii&:i:iitm-mmmt.Lxxm^^\^^iii^mi.it 

15~38°CT'. 1-7 BP^tg^-T^o D-^^*;H3 - :^ ^iP {i^ WT' ^ 

(b) Jgfs^mm^Kii;*;^^ 

0 ^ © ^ ± ® a fi^ t" * ?i e ^ * ^ ^ ^ t ^ t± ^ rS <4 -fb ^ -y: 
:5:/^^S^LTs Molecular Cloning, A Laboratory Manual, Second 
Edition, Cold Spring Harbor Laboratory Press ( 1989) (WTs ^ 1/ 
d^^^_ . >j7 >>^||2)ISi:B&-r) lzt^mo:>:f5m. G. M. Church 

i^<Dl3^ CJournal of Bacteriology, 179, 6228-6237 (1997) ) x B. 
L. Wanner ^<0l5^ CProc. Natl. Acad. Sci. USA, SI, 6640 (2000)) 
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^i^±CDmin^^^^^ ^ :iti)r- § ^CGene, 21, 131-149 (1984)Do 

ALs Jtfe^gtfet:i:oT Bfi«j5ife^*fife^f ^;&^*)^e>tiTV^:S 
CNucleic Acids Research, 21, 1296-1299 (1999)D o 

G.n.Chnrch ^CD:^mizmLXm^T^o 

pKD20 S c: iii&sf ^ So e^stfe^i: bT^i^ 

sacBm^$>if ^ ^ tifiX' B ^oEmtT^M^'^^mm<Dm^i^ i-skbp 
mm<Dmmhmmti:r.^(D dMrn^^^-^^tc dna si9;?tis^^ 

±iy>(o^m\.timh {^xmrnr^o m^i£. Brnm^^h lx sacs^ 

m^mik-t^o m^i^(Dmmmmitmmi:i'^-^xn'D :l ht^x B. m- 

ikiZs B.L.Wanner f><D7&^tc:g| UTJ^tTtPxe-r So 

mmtmmt^ dna ^nuaLtzmm dna ^ pgr ^Tfti^r So ^ dna % 
u-cMfei-s :i i:*sT' t So mm^ titzmiz^iir :hm^i^(Dm 
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Mi^tfoiztii^ mtlA^ BtlD^ mtlR^ cmtA^ cmtB^ gutM^ gutQ^ srlA^ srlB^ 
srlD^ srlE^ srlS^ gldA^ glpA^ glpB^ glpC^ gIpDs glpE^ glpF^ glpG^ 
glpKs glpQ^ glpR^ glpT^ glpX^ gpsA^ gpMA^ gpmBs gatR^ gatD^ gatC^ 
gatBs gatA^ gatZ^ gatY^ kba^ agaA^ agaB^ agaC^ agaDs agaU agaR^ 
agaS^ agaV^ agaW^ agaZs lamBs malEs aalF^ malGs maJKs MalQ^ malP^ 
malS^ malMs malT^ malh malX^ malY^ malZ^ sfsA^ melA., melB^ melRs, 
galE^ galFs galK^ galMs galPs galB^ galT^ galU-, galS^ mglA^ mglB^ 
mglC^ laeh lacZ^ lacY^ lacA^ ebgR^ ebgA^ ebgC^ bglA-, bglB^ bglF^ 
bglGs hglJ^ bglX^ treAs treB^ treC^ treF^ treR^ otsA^ otsBs manAs 
manX^ manY^ manZ^ fucP,, fuch fucK^ fucA^ fucO^ fucU^ fucR^ rhaPs 
rhaA^ rhaB^ rhaD^ rbaR^ rhaSs rhaT^ araAs araB^ araC^ araD-, araEs 
araF^ araG^ araH^ araJ^ xylE^ xylA^ xylB^ xylF^ xyJG^ xylH^ xylR^ 
lyx-, rpe^ kdgT^ kdgK^ exuT^ exuR^ edd^ eda^ zwf^ uidA^ uidB^ uidR^ 
uxaB^ uxaA^ uxaC^ dgoT^ dgoA^ dgoK^ dgoR^ cbbA^ cbbB^ cbbC^ cbbF^ 
chbG^ cbbR^ sgaH^ sgaU^ sgaA^ sgaB^ sgaE^ sgaT^ sgbEs sgbH^ sgbU^ 
sgcE^ sgcA^ sgcB^ sgcC^ sgcQ^ sgcR^ sgcX^^ i^^\^^l±^ti^(D^ 
•tP^jifi-fE^ Escherichia coli and Salmonella, Cellulara and 
Molecular Biology Volume I and II, Second Edition, ASM Press> 

V^^i http://genolist.pasteur.fr/Colibri/^#fl^)^^fe{f $ C 
tti^H^^o :iR^^*:li^rSi4Yb^-fr D-^;i/ii -X ^ V^ D-7 

II. :^^^0^oe^^tJ^fflV^fc^ffltIK®M3t 
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^mmm(D^mizm^^^mmtLxit. ^mm. mmus mmm. 

^)\/Zi—7s. Ts^'Ci—T.^ ^m'B.. 

fe-5o i&«4>pHJi. 3.0-9.0 -So pHcDEQ^Ii. ^^fe-SV> 

>rv:rDt:;i/-/?-D-5^:i-:!ff^^7M^^y^>K ( IPTG) II ^ ^ trp 
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^t{c{±>r > Jim (lAA) m^mmizmnLx 'b ^\^^o 

mti>^mi^ti:^cD^m^^w.^L. ^ ^>^mmmms mmm. mm 

K-12 l^iK>^J^® MG1655;j* (mm) <D. ^ - ^UT K 
xylF. xylG. xylH. xylR ^ ^XJP malS) (Dm^i^\Z.m^-r 2kbp (O 

mnhmmta-'DCD dna mn^m^\yt:^^(D^^ ^wlm^'^-x^^ 

sacB^MT ^U^m^'&y'^ % h* pK03 {Z^A-r G. M. Church 
<^(Dl5m CJournal of Bacteriology, m, 6228-6237 (1997)D 

%^m^m^^nt^o mwi^xm^^^ ^-^ u-7.^^tsmm.xmm 

@e^©jiilE^S¥ ixylAs xylB. xylF. xylG. xylH. xylR ^ ^XI malS) 

tf^^K^hfzm^ ^mwix^fzo a&Bmt^ irpsL^poun. 

MyiaH-avtA)::KiB'-] T' ^ OCL-11 tSfett. ^^X^m^^mmm~m. 
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( trefiJ J:t>* kdgK) ^ LX ^ mmi^mm. 2 ) CMi^mf^L rpsL. 
poIA12.A{yhiW-yhJK)::Km'] T- S 0CL-14«(i^ ^iL:K^m^UmM 

( uxaAC. exuTR) ^« U T S (^«^3) Catfe^A^C rpsZ, 
polA12.MfadH-exuS)::Ka'2 X'^^ 0CL-33^tt. m±:k^m^^mm 

itizm-^-r =hmi^^u (gipAs gipB. gipc. gipQ^ xv^ gipT) ^xm 

LTl^^®^ (^«^4) imii^mt^ LrpsL.polAlZ, 
MyfaE-pmrD):'.KaF-^ T- ^ S OCL-68 ^±:k^m^mmm-'m. 

^^^Jfe(Difco ttlSiCD AntibioticnediumS IZZ^T ^ J U 

m. Sml {3 1 %*t® L>30°CT-ig«<^ff V^.^B$et]{3-9->r U > ^' b o 
Lfei^->r;i/^.660nm®i!&>tJgCDffi*s 0.03-0.3 ^JS Ic ^ J; 

200xzl * 16,000 X g {ZT 6 ^F^jS^C^^^ t fe^s ri^^ 
<±r»^itT;^;o ft iz iml cD^S:^^7j<^iP 

Lfeo xJfe^^s 16,000 xg T- 5 ^Q-^^iC^^M bx 
±.m%'^MU<mxtzo ^ ^ t: 16,000 X g T' 4 ^S-P^i^it^^a-gf b> ±^ 
^rt^^^<}^T> MIa^t:^^)-«bTV^fc^5fe#?«<^mt)|^t. ?5fe?t®f*: 
bifeo Si5t?t«^tt-30'C7?«??r 5 ASRltfe-C*^5t:}fei6> 

xm^mmLito m^titzmmm^. i%sds :&m\^^x^m&oic^^\^ 
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IS ^ ® 15 H 

1. D-^*;m-:^*5ckt>* D-:7 ^ ^ h — :^i:X^<Dm(DMitl::iJ'-^t> ^ 1 

2. «|CD^'fbt:>fpA»t)'S^ife^*«x BtlA^ mtlD^ mtlR^ catA^ cmtB^ 
gutM^ gutQ^ srlA^ srlB^ srlD^ srlE^ srlR^ gldA^ glpA^ glpB^ glpC^ 
glpD^ glpE^ glpFs glpG^ glpK^ glpQ^ glpR^ glpT^ glpX^ gpsAs gpmAs 
gpmB^ gatR^ gatD^ gatCs gatB^ gatA^ gatZ^ gatY^ kba^ agaA^ agaB^ 
agaC^ agaD^ agah agaRs agaS^ agaV^ agaWs agaZ^ laaB^ malEs malF^ 
malG^ malK^ malQ^ malP^ malS^ malM^ malT^ malh malX^ malY^ malZ^ 
sfsAs melA^ melB^ melR^ galE^ galFs galK^ galM^ galP^ galR^ galT^ 
galU^ galS^ mglA^ mglB^ mglC^ lach lacZ^ lacY^ lacA^ ebgR^ ebgA^ 
ebgC. bglA^ bglB^ bglF. bglG^ bglJ^ bglX^ treA^ treB. treC. treF^ 
treRs otsA^ otsB^ manA^ inanX^ manY^ manZ^ fucP^ fucU fucK^ fucA^ 
fucO^ fucU^ fucR^ rhaPs rhaA^ rhaB^ rhaD^ rhaR^ rhaS^ rhaT^ araA^ 
araB^ araC^ araDs araE^ araF^ araG^ araH^ araJ^ xylE^ xylA^ xylB^ 
xylF^ xylG^ xylHs xylR^ lyx^ rpe^ kdgTs kdgK^ exuT^ exuR^ edd^ 
eda^ zwf^ uidA^ uidB^ uidR^ uxaB^ uxaA^ uxaC^ dgoT^ dgoAs dgoKs 
dgoR^ chbA^ chbB^ chbC^ cbbF^ chbGs chbR^ sgaH^ sgaU^ sgaA^ sgaBs 
sgaE^ sgaTs sgbEs sgbHs sgbU^ sgcE^ sgcA^ sgcB^ sgcC^ sgcQ^ sgcR 

3. m^^t^^ :x.yy'XDj^^y^t)Tn { Ettterobacteriaceae) . 
;^ h U :i. — A ^ ( Clostridiaceae) . u ^) ^ ^ ^) l^m 

( Corynebacteriaceae) ^ 1/ a. — Y ^± ( Pseudoaonadaceae) ^ 
^•9-> ^^:^;^f4 ( Xantbomonas grouv) . ^^i^ ( Bad llaceae) s 

^ u n y ( Micrococcaceae) Xxy^ ^ ti )V ^ Tn 

(Nocardiaceae) tl>^tj:^m^ ^ mitti^mi^m-r ^^^mr $> ^ ^ 

4. W^^ifis Klebsiella ErwiniaM^ SerratiaM^ Salmonella 
Escherichia M>. Proteus ClostridiumM^ Corynebacteriua 
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JSs PseudomoDas Xanthomonas Bacillus Arthrobacter M 
*5 J;t>* Rhodococcusmifi^ ^J^^mX^ Mltti ^ Miz ^m^^X^ 

5. W^^ifi^ Klebsiella aerogenes^ Erwinia berbicola^ Erwinia 
amylovora^ Serratia marcescenss Serratia ficaria^ Serratia 
fonticola^ Serratia 1 iquefaciens^ Escherichia coli^ Salmonella 
typhimuriusis Proteus rettgeri^ Corynebacterium glutamicum^ 
Corynebacterium ammoniagenes^ Corynebacterium mycetoides^ 
Corynebacterium variabilis^ Clostridium butyricums Pseudomonas 
putida^ Pseudomonas fluorescens^ Pseudomonas aeruginosa^ 
Pseudomonas dacunhae^ Pseudomonas thazdinophilum^ Xantbomonas 
ovyzae^ Bacillus subtilis^ Bacillus 1 icheniformis^ Arthrobacter 
symplex^ Arthrobacter obae 43 ct t>* Rhodococcus erythropol is ti^ 

6. m^m 1 ~ 5 ©v^■rtLA> 1 mizmmom^m^mm^xmmi.. 
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